The force in the equation of motion of a particle should be in accordance with energy conservation in a constant gravitational field. It turns out that this is possible only if the force is given by the change of momentum per unit of coordinate (not proper) time. We discuss the consequences of this fact. In particular it turns out that the spring balance, which keeps the body at rest in (strong) gravitation field, shows the finite value even at infinitely close approach to horizons of black holes, if they exist in Nature.
There are several ways of introducing force in the equation of motion of a particle in gravitational field. So Möller elaborates three forces "to describe all aspects of nongravitational interaction", see §10.4 in [1] . Landau and Lifshitz define the gravitational force as 3-space covariant derivative of momentum over (synchronized) proper time, see §88, Problem 1 in [2] . Not all of these forces respect the energy conservation law. Those which do it are not covariant. We consider some of these approaches.
In a constant gravitational field the covariant component of momentum p 0 is conserved: (see §88 in [2] )
For particle at rest p 0 = mc 2 √ g 00 , dp 0 = mc
Hence the coordinate nongravitational force, which adiabatically changes p 0 is n.g.
When only space coordinates are transformed, F α is 3-vector and dp 0 is an invariant and as such it can be integrated, see equation (10.116) in [1] . * E-mail: nikishov@lpi.ru
Next we assume that in a small region of space the gravitational force is directed against the axis 1. Then only dx 1 is nonzero:
From here it is natural to assume that the 3-invariant nongravitational force, holding particle at rest in constant gravitational field, is the force measured by a spring balance:
2 |g 00 g 11 | .
According to heuristic approach to gravity [3] one may expect that |g 00 g 11 | = 1. In general relativity this is true only in linear approximation in isotropic coordinates in Schwarzschild solution, which has the form
In any case |g 00 g 11 | is always finite. Then it follows from (6) that the invariant force acting on particle at rest remains finite even when the particle is approaching the black hole horizon. This remains true also when g 0α are nonzero because the Coriolis-type force is not acting on particle at rest. On the other hand according to eq. (2.2.6) in [4] when v α = 0 the gravitational force (and nongravitational one holding the particle at rest) is
For the metric (6) we find
Contrary to (5) this quantity grows unlimitedly at the approach to black hole horizon. The contradiction with (5) disappears if the derivative of momentum over the proper time is replaced by the derivative over coordinate time.
The derivative over coordinate time naturally appears in Lagrange formalism, see §10.4 in [1] . Indeed, using
we have
Then the Euler-Lagrange equations are dp µ dt = ∂L ∂x µ = − F agrees with (3).( for slowly moving particle g.
F µ ). Introducing a nongravitational force we have dp µ dt = g.
F µ + n.g.
